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TI - Electrolyte for electrochemical deposition of multifunctional coats 
based on nickel 

IW - ELECTROLYTIC ELECTROCHEMICAL DEPOSIT MULTIFUNCTION COAT BASED NICKEL 
IN - KORNEV YU A; PORTNOI S S; SOBOLEV D D; TETERIN A B 
PA - (KEDR-R) KEDR STOCK CO 

PN - RU2149927 CI 20000527 DW200064 C25D3/56 OOOpp 
ORD - 2000-05-27 
IC - C25D3/56 
FS - CPI;EPI 
DC - Mil X25 

AB - RU214 9927 NOVELTY - Invention can find use for deposition of hard 
corrosion-, heat- and wear-resistant coats in radio electronic and 
automotive industries. Given electrolyte carries, g/1 : nickel sulfite 
heptahydrate -300.0-400.0; nickel chloride hexahydrate 20,0-40.0; 
saccharin 0.5-1.0; malonic acid . 25 . 0-30 . 0 ; sodium chloride 3.5-4.5; 
formaldehyde 0.5-1.2; paratoluenesulf amide 1.0- 1.5; moistening agent 
C-102 0.01-0.05; sodium decahydroborate 0.01-0.5. High stability of 
electrolyte, possibility of analysis of its composition and timely 
correction in process of deposition of coat make it feasible to 
deposit comparatively great thickness of coats ( up to 0.5 mm ) in 
same electrolyte with preservation of specified properties. Coat has 
practically no pores, adheres well to basic surface and has mirror 
surface. Owing to versatile properties given electrolyte has wide 
range of application and can be used both for deposition of hard and 
strong coats and for deposition of protective and decorative coats on 
steel, pig iron, copper, titanium and other metals. 

- USE - Electrochemical deposition of metal coats,, specifically, nickel 
coats . 

- ADVANTAGE - Proposed electrolyte displays high stability and 
possibility of analysis and timely correction of its composition in 
process of deposition of coats. 

- (Dwg.0/0) 
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(54) 3J1EKTPOJ1UT A™ 3/lEKTPOXHMHHECKOrO OCA>KflEHHfl MHOrCKPYHKUHOHA^bHblX nOKPblTHft HA 
OCHOBE HHKEJlfl 



o 

CM 
<T> 



(57) Pecf)epaT: 

H3o6pereHne othocmtch k ofrnacTH 
aneKTpoxkiMuiwecKoro oca>KAeHUfl 
weTannnMecKnx noKpbiTMW, b ^acTHOCTM 
HHKeneBbix. n MO>KeT 6biTb ncno/ibaoBaHO Ann 
nonyMeHun Koppo3MOHHO-cTofiKoro, TBepAoro, 

TepMO- M M3HOCOCTO^KOrO nOKpblTHH . B 

paAMoaneicrpoHHOM npoMbiiuneHHOCTW, 
MaujMHOCTpoeHMn, HanpHMep 
aBTOMo6nnecTpoeHHn. 3neicrpojw coAepKMT. 
r/n: cepHOKwcnbii* ceMHBOAHbifi Hnkexib - 
300-400; x/iopucTbJvi wecTHBOAHbifi HHKenb - 
20-40; caxapnH - 0,5-1,0; MsuiOHOByjo Kucnory 
- 25-30; HaTpHtf c^TopucTbifl - 3,5-4,5; 
cfDopMaribAernA - 0.5-1,2; 

naparonyoncyribcpaMMA - 1,0-1,5; cMaMnaaTenb 



CB-102 - 0,01-0.05; AeKarnApo5opaT HaTpvm - 
0,01-0.5. BbicoKan cTa6nnbHOCTb aneKTponnTa, 
so3MO>KHocTb KOHTponfl ero cocTaBa H 
CBoeBpeMSHHoPi KoppsKTHposKM b npotjecce 
oca>KAeHn« noKpbiTMfl no3Bonfl»oT nonynaTb 

CpaBHMTe/lbHO 6onbWMe TOniMMHbl nOKpblTMti (AO 

0,5 mm) b oahom 3/ieKTponnTe c coxpaHeHkieM 
3aAaHHbix cbo^ctb. noKpbiTue npaicrnMecKM 
6ecnopncTO, xopoiuo ojenneHo c ochobhoA, 
noBepXHOCTb aepKajibHaa. BnaroAap* 
yHMBepcanbHbiM cBbMCTBaM aneKTpanHT HMeeT 
WHpOKMfl Anana30H npuMeHeHWfl. mo>k©t 6wrb 
ncnonb30BaH He TonbKO Ann no/iyneHHfl 
TBepAoVo, npoMHoro noKpbiTHH, ho m 3amwTHbix m 
AeKoparnBHbix noKpbm/ifl Ha CTann, nyryHe, 
a/iiOMMHHu. MeAn. TMTaHe u APyrwx MeTannax. 
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(54) ELECTROLYTE FOR ELECTROCHEMICAL DEPOSITION OF MULTIFUNCTIONAL COATS BASED ON 
NICKEL 



(57) Abstract: 

FIELD: electrochemical deposition of 
metal coats, specifically, nickel coats. 
SUBSTANCE: invention can find use for 
deposition of hard corrosion-, heat- and 
wear-resistant coats in radio electronic and 
automotive industries. Given electrolyte 
carries, g/l: nickel sulfite heptahydrate 
300.0-400.0; nickel chloride hexahydrate 
20.0-40.0; saccharin 0.5-1.0; malonic acid 
25.0-30.0: sodium • chloride - 3.5-4.5; 
formaldehyde 0.5-1.2; paratoiuenesulfamide 
1.0- 1.5: moistening agent C-102 0.01-0 05; 
sodium decahydroborate 0.01-0.5. High 
stability of electrolyte, possibility of 
analysis of its composition and timely 
correction in process of deposition of coat 



make it feasible to deposit comparatively 
great thickness of coats ( up to 0.5 mm ) in 
same electrolyte with preservation of 
specified properties. Coat has practically 
no pores, adheres well to basic surface and 
has mirror surface. Owing to versatile 
properties given electrolyte has wide range 
of application and can be used both for 
deposition of hard and strong coats and for 
deposition of protective and decorative 
coats on steel, pig iron, copper, titanium 
and other metals. EFFECT: proposed 
electrolyte displays high stability and 
possibility of analysis and timely 
correction of its composition in process of 
deposition of coats. 
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H3o6peTeHwe othocmtch k oOnacTU 
aneicrpoxuMUMecKoro oca>K£ieHna 
MeTanriMMecKnx noKpbrrntv b MacTHOCTH 
HHKeneBbix. n MOweT 6biTb ncnonb30BaHO Ann 
nojiyHeHHH KOpposwoHHO-CTotfKoro. TBepfloro, 
repMO- m M3HOCocTOMKoro noKpbiTun b 

paAM03^eKTpOHHOM npOMblLUJieHHOCTH. 

ManiMHOCTpoeHnn, HanpuMep b 

aBTOMo6nnecTpoeHMM. 

H3BecTeH snexTpojw aha ocajxAeHua 
noKpbiTMft HUKejib-6op, coAep)Kau4M« conb 
HHxenn, conb nonnsAPHMecxoro 6opaTa, HHxenb 
xnopucTbiM. ai^eTar-MOH u yKcycHyK) xwcnoTy, 
KOTOpbiw AononHHTenbHO coAepJKHT "riporpecc" 
vi aKpunaT-HOH, b KanecTBe conn HUKena Hwxenb 
cepHOKucnbiM, b KanecTBe aueiaT-noHa HHxenb 
yKcycHO-XMcnbitf ' npn onpeAeneHHOM 

COOTHOlLieHMH KOMnOHeHTOB (cm naTeHT PO N 
2080422, ony6/iMKOBaHHbiii 27.05.97 r.). 

H3BecT©H Taiwe sneKTpo/iMT An* 
3neKTpoxuMHHecKoro ocajxAeHWfl 

Cf)yHKL^HOHa/lbHblX nOKpblTMUl Hw<enb-6op. 

coA©P>Kau;nCi cynwfcaMaT HMKenw. 
HeopraHM^ecKyK) oopcoAepwaiuyio Ao6asxy, 
npuHaAneKamyK) Knaccy "Bbiciuwe 

6opoBOAopoAbi". m AeKarnAPo6opaT HaTpufl b 
kojimmbctb© 0.02-0,1 r/n npn pH 3,5-5,0 (cm. 
sanBxy N 93036355/02. ony6nuxoBaHHyio 
10.08.96 r). 

HeAocTarKaMn yrasaHHbix anexTponwTOB 

HBfmiOTCa H 6AOCT a TOM H O BblCOKafl CKOpOCTb 

oca>KAeHHH noKpbiTHfl, HecTa(5nnbHocTb 
pacTBopa. mo Tpe6yeT nocTOflHHoro xoHTpona 
3a ero napaivieTpaMU v\ nepnoAKMecxotf nx 
KoppeirrnpoBKH B npouecce paooTbi. BblCOKafl 
CTeneHb HaBOAopa>xnBaHHH MeTannnnecKoro 
noKpbiTMH, mto AenaeT noxpbrn/ie . xpynxuM m 
HanpaweHHbiM. 

M3BecTeH anetaponHT a^« oca>KAeHi/m 
cnnaBa,HHxenb-6op, coAep>xamnCi conn HHxenn, 
6opHyKD KMcnoTy, oppcoAepwamyio Ao6aBKy n 
BOAy. b cocTaB KOTOporo AononHnTenbHO 
BBeA©Hbi 6-Me™nypai4nn, 1 ,4-6yTHHAnon. 
caxapMH, cepHoxncnbifl HarpwPV b xaMecTBe 
conefi Hkixena cepHOxwcnbiB ceMMBOAHbift 
HMKerib n xnopncTbifl wecTnBOAHbiPt HHxenb, a b 
KanecTBe 6opcoA©P>xametf . Ao6aBxu 
AeKarMApoA©Kap6opaT HaTpwH npn cneAyiomeM 

COOTHOLUeHMH KOMnOHeHTOB, r/fl". 

CepHOKncjibtfi ceMMBOAHbiul HHxenb - 160 - 
300 

XnopMCTbifi iuecTHBOAHbiM HMKerib - 25 - 50 

BopHa« KMcnoTa - 25-50 

CepHOXHcnutf AecHTMBOAHbiki HaTpnfi - 

50-100 

1 ,4-ByTMHAnon - 0,05-0,25 

CaxapMH - 0.5 - 2,0 

6-MeTM/iypaunA - 0,0004 - 0,0020 

AeKarMApoAeKap6opaT - 0,05 - 1.00 

(cm. naTeHT P<t> N 2058437. 
ony6nw<oBaHHbiM 20.04.96 r.). 

YKa3aHHbiM 3/ieKTponnT xax Haw6onee 
6nn3KviM aHa/ior Mo>xeT 6wTb np^HflT B xaMecTBe 
npOTOTnna. 

HeAocTaTKaMM npoTornna flanflioTCfl: 

- Ma/ian CKopocTb oca>KA©HMH noxpbiTWH npn 

HeBbicoKMX nnoTHOCTHX TOKa (1.5-2.5 A/am 2 ) 
n3-3a HH3Koro BbixoAa no Toxy, mto npviBOAUT k 
HeabicoKOM npon3BOAMTe/ibHocTM npouecca; 

- noBHiueHHO coAep>*<aHne cepw b ocaflxe. 
mto npMBOAMT k xpynxocTw noxpbiTMH (T.e. 
CHH>xeHMK) ero onacrnMHOCTn); 

. - Aecf)ni4MTHOCTb npnMeH«eMbix peaKTHBOB 
(HanpnMep. 6-MeTnnypaunna); 

- HM3xan paccenBaJomaH cnoco6HOCTb 
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oneKTponviTa n y3KMM A^ana30H pH 4.0-4,8. 

3aAa^aw^. Ha peiueHne kotopwx 
HanpaBneHO npeAnaraeMoe ui3o6peTeHne, 

HBJIflKJTCfl 

1. pacoinpeHne pa6oMero AnanasoHa pH 
cpeAbi,. 

2. yBe/inMeHne cKopocTn oca>KAeHMH 

nOKpblTMfl,. 

3. nonyMeHne anacTMMHbix 6ecnopncTbix 
noKpbiTMkl. yAOBJieTBOpnioiAnx npeA^^B/iaeMbiM 

Tpe60BaHHflM no KOppO3H0HH0W CTOVlKOCTM, 
TBepAOCTM, TepMO- M M3HOCOCTOMKOCTH, 

4. B03MO>KHOCTb HaHeceHMfl OO/lbUJMX 
TOJ1LAHH (AO 0.5 MM) nOKpblTHH B OAHOM 

3ji e KTpo/i n Te c coxpaHeHneM 3aAaHHbix cboC^ctb 
noxpbiTnfl. 

CornacHO n3o6peTeHMK> nocTaB/ieHHbie 
3aAaMH peiuaiOTCfl BBeA©HneM b cocTaB 
3neKTponnTa, coAep>xaiAero conn HMKe/in, 
caxapnn. 6opcoAep>KaiAyK) n 6yct3epnpy»oLMyio 
Ao6aBxn m BOAV, AononHnTenbHwx 
MHrpeAnenTOB: HaTpna 0TopncToro, 
ctxjpManbAernAa, napaTo/iyojicynb4)aMHAa, . 
cMaMnBaTena CB-102 m Ma/ioHOBOM xvicnoTbi b 
KanecTBe 6yq*5epMpyK>mew AoSaBxn, a Taxwe f\nn 
ynyMiueHMfl BHeaiHero BnAa noKpbiTnfl, npn stom 

KOMnOHeHTbl B3HTbl B cjieAyKDU4eM 
cooTHotueHnn. r/n: 

CepHOXnCJIblM CeMMBOAHbl^ HMKe/lb 

300-400 

XnopMCTbivi LuecTMBOAHbiM HMKenb - 20-40 
CaxapnH - 0,5-1,0 
ManoHOBaa KMcnoTa - 25-30 
HaTpHM 4>TOpMCTblM - 3,5-4.5 

OopManbAerMA -0.5-1.2 
riapaTonyojicyjibqbaMMA - 1,0-1 .5 
CMaMMBaTe/ib CB-102 - 0.01-0,05 
fleKariiAPo6opaT HaTpnq (flrBH) - 0,01-0,5 
OnexTpojiMT totobht cxieAy»OLi4HM o6pasoM. 
npeABapmeribHO conn HMKe/iq, HaTpnn 
c^TopwcTbiM, qbopManbAernA, ManpHOByio 
xncnoTy n cMaMMBaTenb CB-102 pacTBOpatoT 
pa3AeTibHO b AUCTunnnpoBaHHOM boa© npn 
KOMHaTHon TeMnepaType. 

napaTOJiyoncyxibo>aMHA m caxapnH 
pacTBopflK)T Tax>Ke pa3AeribHO b 
AncTnnnnpx>BaHHon boa© (c pH 8,0 - 9 : 0. 
AocTnraeMow AooasneHi/ieM b BOAy Heoojibiuoro 
ko/1 MMecT b a rMApoKcviAa HaTpnn). 

Bee pacTBopw c^n/ibTpyioT n CMeujnsaioT. 
OTAe/ibHO roTOBflT pacTBop ArGH b boa©, 

KOTOpbM BBOA^T B OneXTpOJlVIT 

HenocpeACTBeHHO nepeA HaManoM 

oneKTpoxnMnMecKoro oca>KAeHM« noicpbiTM*. 

noATOTOBxy nosepxHOCTM AeTaneC^ nepeA 
HaHeceHneM MeTannnMecxoro noxpbiTMH 
npoBOA^T cTaHAapTHbiMM cnocooaMH c 

MCnOJlb30BaHMeM M3BeCTHblX pacTBopoB. 

Oca>KAeHMe npoBOA^T npn pH 3,0-5.0, 
nnoTHOCTM Toxa 1,0-4,0 A/am 2 n TeMnepaType 

45-60°C. 
npnMep 

3neKTpoxnMMMecKoe ocajxAeHne noxpbiTMH 
Ha npeABapnTeribHO noATOTOBneHHyx) 
noBepxHOCTb ocHOBbi npoBOA^T b snexTponnTe. 
coAep>xaiAeM (b r/n): 

CepHOXncnbift ceMMBOAHwft Huxenb 

NiSO 4 o7H 2 O-350 

XnOpHCTbi^ ' LUeCTMBOAHblft Huxenb 

NiCI 2 o6H 2 0 - 30 
CaxapMH - 0.75 
ManoHOBan xvicnoTa - 27 
HaTpww qbTopMCTbiw NaF - 4,0 
OopManbAernA - 0.85 



napaTonyoncynbctjaMMA - 1 ,25 
CMaMHBaTenb CB-102 - 0.03 
flrBH-0.25 

npn pH 4 5 0, rmoTHOCTH toio 2,0 A/am 2 h 

TewinepaType 55°C. 

B TeMeHwe 1.0 naca nbriyMajoT noKpbiTue 

TOniMMHOM 60 MKM. 

no/iyneHHoe noKpbiTue npaKTMMecKH 
6ecnopncTO, xopouio cijenneHO c ochoboh, 
nosepxHOCTb aepKanbHan;, rioKpbiTue 
M3HococToPiKoe, o6naAaer bwcokhmh 

KOppO3M0HHblMM, aHTUCppHKLlMOHHblMM W 

aHTHnpkirapHbiMM cBoficTBaMa: YKaaaHHbie 
xapaKTepucTHKM nonyMaeMoro noKpbiTMfl 
no3BonaioT wcnonb30BaTb npBAno>KeHHbiM 

3/ieKTpOJlMT B MailJUHOCTpOeHUM, B HaCTHOCTH B 
aBTOM06l4JlbHOft flpOMblLUriGHHOCTM PJ\tt 

oca>KaeHHfl noKpwTMJi Ha ccJjepn^ecKvie 
nosepxHOCTH tuapoBbix nanbi^eB nepeAHefi 
noABecKM n pyneBbix TflraBTOMo6*kiriefi. 

BbicoKaa cTaGnnbHOCTb 3/ieKTponnTa, 
B03MOKHOCTb KOHTpo/ifl era coctaBa H 
cBoeBpeMeHHOM KOppeKTMpoBKM b npoi-iecce 
ocaweHHfl noKpbtTMfl no3BonflK)T nonyMaTb 
cpaBHUTeribHO 6onbLUne mnmMHbi noKpbtTkM (ao 
0,5 mm) b oahom oneKTponnTe c coxpaHeHneM 
3aAaHHwx cboActb, b to BpeMq KaK npM 
npwMeHeHMH M3BecTHbix 3/ieKrpo/iMTOB 6ojibtune 

TO/llAMHbl nOKpblTH^ MO>KHO nOfiyHHTb TOHbKO. 

nocnowHbiM HaHeceHneM noKpwTun b pa3/inHHbix 
cocraBax oneKTpo/iMTOB. 

BnaroAaps yHMBepcanbHbiM cBofictBaM 
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npeAno>KeHHbiM 3/ieKTpojw viMeeT ujupokmm 
AnanasoH npuMeHeHW*. mo>kst 6biTb 
Mcnonb30Ban He TonbKO Ann nonyMeHuj? 
TBepAoro, npOMHoro noKpbiTuq. ho m 3aunnTHbix m 
AeKopaTHBHbix noKpbiTMfi Ha CTanM, HyryHe, 
antoMMHMM. Mean. TkrraHe w Apymx MeTannax. 

<t>opwyna ki3o6peTeHna: 

OneKTponuT Ana sneicrpoxuMviMecKoro 
oca>KAeHnq MHorocj^yHKL^noHanbHbix noKpbJTMi* 
Ha ocHoee HMKann, coAepJKamnii cojih HHKe/ifl - 

CepHOKMC/lbli* CeMMBOAHblW HHKe/lb M XJlOpUCTbltf 

LuecTMBOAHbitf HHKe/ib, caxapHH, 

oopcoAepxoiAyio u Gycfeepupyioinyfo AooaBKH n 

BOAy. OTJlHMaK)U4H^Cfl T6M. HTO OH 

Aono/iHHTenbHo coAep>KHT Harpnii cfrropHCTbifl, 

cpopMaribAernA, naparanyoncynbcjDaMHA, 
CMaMUBaTenb CB-102, a b Ka^ecTBe 
6opcoAep>Kaine« \a 6yt£epnpyKDmefi Ao6asoK - 
AeKarnApo6opar Harpi/m n ManoHOByto Kucnoty 
npu cneAyiomeM cooTHonieHMn KOMnoHeHTOB, 
r/n: 

CepHOKMcnbift ceMMBOAHbifi HHKenb - 300 - 

400 

XnopMCTblfi UjeCTMBOAHWM HMKe/lb - 20 - 40 

CaxapHH - 0,5 - 1 ,0 
AeKarnApo6opaT HaTpMfl - 0,01 - 0.5 
ManoHOBan tcucnoTa - 25 - 30 
HaTpntf 0TopncTbiM - 3,5 - 4,5 
OopManbAernA - 0,5 - 1 ,2 
flaparojiyojicynbcpaMHA - 1 .0 - 1 ,5 
CMaMUBaTenb CB-102 - 0,01 - 0,05 
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